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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a synthetic 
resin, made duplex pipe that can prevent the occurrence 
of wrinkles inside an inner pipe, and has high durability 
and molding property. 

SOLUTION: This synthetic resin made double pipe H 
comprises an outer pipe 1 axially and alternately having 
spiral crest parts 1a and troughs 2a on its outer surface 
and the cylindrical inner pipe 2, integrally jointed to the 
inner surface of respective troughs 2a of the outer pipe. 
The outer pipe 1 is made of rigid thermoplastic resin, 
and the inner pipe 2 is made of a polyolefin-based 
thermoplastic elastomer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is spirally annular on the outside of a tube body and this tube body, and consist of a 
reinforcing member provided along with shaft orientations, this reinforcing member is formed with 
hard synthetic resin, and a tube body is smooth in that whole or inner surface, A corrugated 
steel pipe made of a synthetic resin formed with thermoplastic elastomer or an ethylene system 
copolymer which wrinkles do not generate at the time of crookedness. 

[Claim 2]The corrugated steel pipe made of a synthetic resin according to claim 1 to which it 

comes to form a tube body with hard synthetic resin except for the inner surface. 

[Claim 3]The corrugated steel pipe made of a synthetic resin according to claim 1 or 2 whose 

thermoplastic elastomer is an elastomer of a polystyrene systenn, a poly diolefin system, a 

VCM/PVC system, a polyolefin system, a chlorinated polyethylene system, a polyurethane 

system, a polyester system, a fluorine system, or a silicone series. 

[Claim 4]The corrugated steel pipe made of a synthetic resin according to claim 3 whose 

thermoplastic elastomer is thermoplastic elastomer of a polyolefin system. 

[Claim 5]The corrugated steel pipe made of a synthetic resin according to any one of claims 1 to 
4 which is the dynamic-bridge-formation thermoplastic elastomer to which thermoplastic 
elastomer made an inside distribute minutely a rubber composition which constructed the bridge 
with sulfur or a peroxide. 

[Claim 6]The corrugated steel pipe made of a synthetic resin according to claim 1 or 2 whose 
ethylene system copolymer is an ethylene-vinyl acetate copolymer, ethylene / methyl 
methacrylate copolymer, or an ethylene ethyl acrylate copolymer. 

[Claim 7]A corrugated steel pipe made of a synthetic resin of any one description of the Claims 
1-6 which a reinforcing member is the outer tube part which equipped shaft orientations with 
peak parts and a trough by turns spirally or annularly, and are the inner tube parts by which a 
tube body was Joined to an inner surface of said outer tube part by one. 

[Claim 8]A corrugated steel pipe made of a synthetic resin of any one description of the Claims 
1-7 set to R/D>1 when crookedness sets an inside diameter of a tube body to D (mm) and sets 
a crookedness value to R (mm). 

[Claim 9]Claims 1-5, a corrugated steel pipe made of a synthetic resin of any one description of 

7 which are set to R/D>0.5 when it was smooth and the whole tube body was formed by 
thermoplastic elastomer which wrinkles do not generate at the time of crookedness, and 
crookedness sets an inside diameter of a tube body to D (mm) and sets a crookedness value to 
R (mm). 

[Claim 10]Claims 1-5, a corrugated steel pipe made of a synthetic resin of any one description of 
7-9 to which an outer tube part is formed in with high density polyethylene, medium-density- 
polyethylene resin, or low density polyethylene, and it comes to form an inner tube part by 
thermoplastic elastomer of a polyolefin system, respectively. 

[Claim 11]Claims 1-5, a corrugated steel pipe made of a synthetic resin of any one description of 
7-10 to which it comes to form an inner tube part by a weight ratio with 100% - 30% of 
thermoplastic elastomer, and a mixture with 0% - 70% of hard synthetic resin. 
[Claim 12]Claims 1-2, a corrugated steel pipe made of a synthetic resin of any one description of 
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6-8 to which it comes to form an inner tube part by a weight ratio with 0% - 50% of an ethylene 
system copolymer, and a mixture with 100% - 50% of hard synthetic resin. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of tliis translation. 

1. This document has been translated by computer. So the translation may 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the invention] 

[0001] . „ . 

[Field of the InventionjAbout the corrugated steel pipe made of a synthetic resin, especially in 
more detail, in a building, this invention is installed in the drainage pipe way in a single-family 
house, the outdoors, underground, etc.. and relates to the corrugated steel pipe made of a 
synthetic resin suitable for the use as a pipeline for transportation of solids, such as a fluid, a 
gas and a resin pellet, garbage, dust. 
[0002] 

[Description of the Prior Art]The form of a pipe outer wall as a pipeline for transportation of this 
kind of fluid conventionally in shaft orientations on the ribbed pipe and concrete target which 
are unevenness. The outer tube in which the peak parts spiral on the outside or annularand 
trough of the cylindrical tube body were provided by turns in shaft orientations. The double 
pipe made of a synthetic resin which consists of a tubed Inner tube joined to one. and the 
straight pipe made of a synthetic resin whose form of a pipe outer wall is linear shape in shaft 
orientations are well known for the inner surface of the trough of this outer tube, and It is 
already widely used as ** and the drainage tube, or the pipe for transportation of various 
substances. 

[0003] ^ . 

[Problem to be solved by the invention]However, since flexibility fell, what has made the inner 
surface of the inner tube smooth in order to improve the transportation performance of the 
double pipe made of a synthetic resin of these fomier. etc. had the problem that a pipe is 
crushed at the time of crookedness, or wrinkles projected inside and transport capacity 

declined. ^ . , 

[0004]So that it may be Indicated by JP.S62-66084,U and JP,H10-122448.A. m order to solve 
this problem. Although there are some which prevented projection of the wrinkles to the inner 
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surface of a tubular body, and improved flexibility by twisting spirally the elasticity band form 
made of rubber which has a hard reinforcement wire object, and considering it as the tubular 
body which constituted the inner surface from an elasticity band form made of rubber at least, 
Since molding workability was not good since the vulcanization step for the elasticity band form 
made of rubber to show and appear in an inner surface, and for the problem that endurance is 
bad, and a rubber raw material make the characteristic as rubber revealing after extrusion from 
a certain thing is required, or the bridge was constnjcted over the chain, the problem that 
recycling was difficult occurred. 
[0005] 

[Means for solving problemjlt is spirally annular on the outside of a tube body and this tube 
body, and consist of a reinforcing member provided along with shaft orientations, this 
reinforcing member is formed with hard synthetic resin, and the tube body of this invention is 
smooth in that whole or Inner surface. The corrugated steel pipe made of a synthetic resin 
formed with the thermoplastic elastomer or the ethylene system copolymer which wrinkles do 
not generate at the time of crookedness is provided. 

[0006]Namely, when this invention fomns the inner surface of a tube body with thermoplastic 
elastomer or an ethylene system copolymer. When you make it crooked and [, for example, the 
Inner surface of a tube body, is formed by thermoplastic elastomer, When wrinkles occur at the 
time of crookedness, the crookedness radius R becomes more than R/D>1 to inside 
diameter:25 of a tube body - 600mmD in the crookedness which is not and the whole tube 
body is further formed by thermoplastic elastomer. Wrinkles occur at the time of crookedness, 
the crookedness radius R is set to R/D>0.5 to Inside diameter:25 of a tube body - SOOmmD, 
and the crookedness which is not prevents generating of the wrinkles in an inner surface, and 
endurance and molding workability tend to be made good, and it is also going to make 
recycling efficiency good. In short, by using a specific spring material or an elasticity resin 
material for the inner surface of a tube body, the corrugated steel pipe made of a synthetic 
resin of this invention can combine occurrence prevention, and the good endurance and 
molding workability of wrinkles, can make them possible, and can improve recycling efficiency 
further. 

[0007]Here, the tube body of the corrugated steel pipe made of a synthetic resin of this 
invention means a tube-like object with a circular cross section of the inner surface of a 
breakthrough at least, and a cylindrical body with both circular cross sections of the inner 
surface and outside surface of a tubular body Is usually adopted. As thennoplastic elastomer 
used as a material of this tube body, A polystyrene system, a poly diolefin system, a VCM/PVC 
system, a polyolefin system. The elastomer of a chlorinated polyethylene system, a 
polyurethane system, a polyester system, a fluorine system, or a silicone series, etc. can be 
mentioned, and when especially an outer tube is polyolefin system resin, since welding nature 
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Of thermoplastic elastomer olefin is the highest, it is more preferred. Use of the dynamic- 
bridge-formation thermoplastic elastomer which made the inside distribute minutely the rubber 
composition which constructed the bridge highly with sulfur or a peroxide as thermoplastic 
elastomer is also possible. As dynamic thermoplastic elastomer, the Saintes plain [made in 
Advanced Encryption Standard Japan] can specifically be mentioned. As an ethylene system 
copolymer used as a material of a tube body, An ethylene-vinyl acetate copolymer, ethylene / 
methyl methacrylate copolymer, or an ethylene ethyl acrylate copolymer can be mentioned, 
and when especially an outer tube Is polyolefin system resin, since welding nature of an 
ethylene-vinyl acetate copolymer is high, it is more desirable. 

[0008]On the other hand as rigid themnoplastic used as a material of a reinforcing member, 
high density polyethylene, medium density polyethylene, low density polyethylene, straight- 
chain-shape low density polyethylene, polystyrene, polyvinyl chloride, ABS plastics, etc. can 
be mentioned, and polyethylene resin is more preferred. The corrugated steel pipe made of a 
synthetic resin conceming this invention. Synthetic resin tube manufacturing for **** of various 
substances can be meant, and especially generating of the wrinkles of an inner surface can be 
prevented, and it can use suitably for the pipe for transportation etc. of various substances 
used for the good endurance, flexibility, buckling strength, etc. installing in the inside of the 
inside of the ground, or a building. 

[0009]The corrugated steel pipe made of a synthetic resin concerning this invention is 
preferably taken as the double pipe made of a synthetic resin of integral construction. That is, 
use a reinforcing member as the outer tube part (or outer tube) which equipped shaft 
orientations with peak parts and a trough by turns spirally or annularly, and let a tube body be 
the inner tube part (or inner tube) joined to the inner surface of said outer tube part by one. It is 
prefen-ed to use an outer tube part as high density polyethylene, medium density polyethylene, 
or low density polyethylene resin here, and to form an inner tube part by the thermoplastic 
elastomer of a polyolefin system, respectively. An inner tube part may be fomned by a weight 
ratio with 100% - 30% of thermoplastic elastomer, and a mixture with 0% - 70% of hard 
synthetic resin. An inner tube part can be formed by a weight ratio with 0% - 50% of an 
ethylene system copolymer, and a mixture with 100% - 50% of hard synthetic resin. 
[0010]Next, although the example of the manufacturing method of this double pipe made of a 
synthetic resin is explained briefly, it is not necessarily limited to this. First, forming [ wind 
spirally the band form in which thermoplastic elastomer carried out melting to the peripheral 
surface of the cylindrical rotation mandrel from the extrusion machine so that a part may be 
piled up, and ] an inner tube part. By supplying so that a section may furthermore be made into 
the letter of crookedness for the band form in which the synthetic resin (high-density- 
polyethylene resin or medium-density-polyethylene resin) carried out melting to the peripheral 
surface of the inner tube part separately and a part may be piled up. and forming an outer tube 
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part, The cross section of an inner surface can be used as an approximate circle form, and the 
corrugated steel pipe made of a synthetic resin (double pipe) which consists of an outer tube 
part which equipped shaft orientations with peak parts and a trough spiral on an outside 
surface by turns, and a cylindrical inner tube part joined to one by the inner surface of each 
trough of this outer tube part can be obtained (it is referring to JP,H5-72852,B for details). 
[001 1]lnto the die provided with the outer tube part die surface which has an annular crevice 
and heights by turns, and the inner tube part die suri^ace of the same path as the crevice of an 
outer tube part die surface, Extruding melting resin, respectively and forming the outer tube 
part of melting resin (high density, semi-gross density, or low density polyethylene resin) in the 
above-mentioned outer tube part die surface. Melting resin (thermoplastic elastomer) is 
extruded from an inner tube part die surface to tubed into this outer tube part, By producing 
differential pressure between the Inside and outside, malcing this melting resin adhere to the 
trough inner surface of the above-mentioned outer tube part, carrying outthemnal melting 
amival, having, and making a cylindrical melting resin inner pipe part form, It cannot be spiral 
on the outside surface of an outer tube part, shaft orientations can be equipped with annular 
peak parts and trough by turns, and other composition can obtain the corrugated steel pipe 
[ like ] made of a synthetic resin substantially the same as an above-mentioned example 
(double pipe) (it is referring to JP,H2-21477,B for details). In addition, after extruding an inner 
tube part to tube shape, a reinforcement section agent can be twisted and it can also be 
considered as a double pipe. 
[0012] 

[Mode for carrying out the lnvention]Hereafter, this invention is explained based on the 
embodiment shown In a figure. This invention is not limited by this, drawing 1 s hows one 
embodiment of the corrugated steel pipe made of a synthetic resin concerning this invention 
first ~ a fracture front view and drawing 2 are the important section expanded sectional views 
of drawing 1 in part. 

[0013]ln drawing 1 - 2, the double pipe H for transportation of a waterworks. The outer tube 1 
as a reinforcing member which equipped shaft orientations with the peak parts 1a and the 
trough 1b spiral on an outside surface continuously by turns. It consists of the cylindrical inner 
tube 2 as a tube body joined to one by the inner surface of the trough 1b of this outer tube, and 
the outer tube 1 is formed by high density or medium-density-polyethylene resin, and the inner 
tube 2 is formed by polyolefin system thermoplastic elastomer, respectively. 
[0014]ln this way, even, if the double pipe H for transportation is arranged the inside of the 
ground, and in a joint box at a curve condition, it is high density or medium-density- 
polyethylene resin about the outer tube 1, Since the inner tube 2 is formed by polyolefin 
system thermoplastic elastomer, generating of the wrinkles in the inner surface of the inner 
tube 2 can be suppressed, and buckling strength, tearing strength, endurance, and recycling 
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efficiency are good. Of course, the polyoiefin system thermoplastic elastomer of the material of 
the inner tube 2 is easy to process, without needing a vulcanization step like rubber materials, 
such as a styrene butadiene copolymer and chloropyrene. If it furthermore says, as compared 
with rubber materials, such as a styrene butadiene copolymer, polylsoprene rubber, and crude 
rubber, a water resisting property, acid resistance, and alkali resistance are good, and 
weatherability is also good. 

[001 5]The material and the example of size specification of the double pipe H for 

transportation are given by reference here (however, a standard linear dimension: 4000 mm). 

inner tube (cylindrical pipe) (what carried out micro-disperse of the ethylene propylene diene 

copolymer particles to the matrix of the polyoiefin system, Shore hardness:60A) 

inside diameter: - 49-mm outer diameter: - a 50-mm outer tube (high-density-polyethylene 

resin) 

inside diameter (trough outer diameter): ~ 51-mm outer diameter (Yamabe outer diameter): ~ 
60 mm, although the outer tube part was formed with hard polyethylene resin, wrinkles did not 
produce this above-mentioned double pipe H for transportation in the inner surface of the inner 
tube part in the curvature radius of about 50 mm with the elasticity of the composition and the 
material itself which mainly have its peak parts and trough. 

[0016]Unlike an above embodiment, it is not about an outer tube on the outside of an inner 
tube at the shape of a spiral, and peak parts and a trough can also be annularly provided in 

shaft orientations by turns. 
[0017] 

[Effect of the InventionJAccording to the corrugated steel pipe made of a synthetic resin 
concerning this invention, a reinforcing member with rigid thermoplastic. Since wrinkles do not 
occur in a tube body inner surface when a corrugated steel pipe is made crooked by forming 
the inner surface of a tube body with the spring material which consists of thermoplastic 
elastomer or an ethylene system copolymer, the splicer in a bending part becomes 
unnecessary, and construction can be done simply, and recycling efficiency is also made 
good. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] one embodiment of the corrugated steel pipe made of a synthetic resin concerning 

this invention is shown — it is a fracture front view in part. 

[Drawing 2] It is an important section expanded sectional view of drawing 1 . 

[Explanations of letters or numerals] 

1 Outer tube 

1 a Peak parts 

2 Inner tube 
2a Trough 

H The double pipe made of a synthetic resin for transportation 



[Translation done.] 
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^^^zbizx-^x. mmmizmm^x-m < . 
mmmiiXT/'^^mMzim^zmi. mmj^ 
ii±M(ombts^mmco^mMmm^>^i^-hf'<^r (z 

fit) mh:ibi}K-^h (Pll{±#^¥2-2 147 
7-^^m^) , ttO{3:A\ |*I«gS&^:t-7mfft 

[0012] 

ssgs^^i^^'- 7°^o 1 ■ocr,mm(ofmt:^-r. - 

SffiSirlEffiia. 02 5±H 1 c^Sg|5jfc^|lfWiaT-*l> . 
[ 0 0 1 3 ] 111-2 tfo'V^-C. J:*«0li5iffl-fi«H 
{4. «=«««iJjSP1 ai>J:t^#i!l b^itS-fttc 



[ 0 0 1 4 ] *K L-r. »JMfflr««H{i. ±4'^>''3 

xf-uy • y:?vxyfta-^*. ^yr^yd'i.. 

[0015] ^^T-^^i-C't. ^iSfflr^f HC03|^*» 
• T[«ft«l?IJS-*ff S (fflU^^S^S :4000m 

m) , 

(^^U^tb^^y^cOVVU'i/^'Xt 
xf-i^y • rnbvy • i-'o. yita^i^cSi^^sijt^ScS 
•^fz%iCn>. i/gT-iSJS-- 6 OA) 
F'ifi : 4 9inni 
^Mg : 5 OiM 

m (S^jg^UXf-Vy^ll) 
[HI] 




) 002-257269 ( P 2 0 0 2 -2 5 7 2 6 9 A) 



mi'^m.) : 5 1« 

: 6 0m 

yfflSiTffM§nTv^i,jO\ ±b Lx^(D\hm ■ '^3^ 
■^■tmi^tmAmmmzi^. m^ms om 

[0016] m_mmmmbi±m^j: d . ^-f^^ . i*i 
mmmiiz. mkmzx'm<. m^i^ziuunxr/^w^ 

[0017] 

r^zkirii. wmmmmmmmT. 'g^frco 

rtfflSr^^fflttx9x h-^-Xfixf-vy^ftS-^ft*' 

i:>^j:mmmxmss.i-h :itizx-ox. rnvf- \-)^ 
<ryt\ m- 0 ^xmmMmmz-^j: ttLmmzx 

[01 ] *5|HHtf^^-^^fflaiM3;^^-hAMT^01 

[112 ] H 1 ff:^mmwmh^> 

1 ^^Hi 
la m 

2 

2 a 

H imm-^mmm-:^^ 

[02] 




F^'-A(##) 3H111 
4F100 



AA02 BA15 BA34 CA12 CA43 
CB02 CB03 CB29 CCB CC19 
DA26 DB05 DBB EA04 
AKOIA AKOIB AK03C AK04C 
AK05B AK06B AKIOC AK12C 
AK15C AK17C AK28C AK41C 
AK51C AK52C AK68C AK71C 
ALOIC AL05C AL09C ANOOC 
BA03 BA07 BAIOB BAIOC 
DAll DEOIC DHOOB EJ05C 
JB16C JK04 JK12A JK12B 



